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Abstract: Glycosylation extent of soluble proteins extracted from canine fetal organs form of about 50-55 days 
presented different values; according to the physiological  functions of these organs. The highest carbohydrate 
content; 18.9%; was found in kidneys protein extracts; organs that are completely functional at the fetuses age. 
The lungs extracts also presented glycoproteins with a high carbohydrate content; 11.4%; because both 
glycoproteins and glycoconjugates plays important surfactant roles in the fetal lung liquid.  Spleen extracts 
presented an overall 8.8% carbohydrate content of the soluble glycoproteins; while heart and liver extracts 
showed the lowest glycosylation extent (7.1% and 6.47% respectively). There was a major electrophoretically 
distinct glycoprotein fraction; common to all examined protein extractions; that either comes from fetal blood or 
olay a similar role in the fetal organs development. Glycoproteins investigation may become an important tool 
for the evaluation of fetuse health or for congenital glycosylation disorders in dog. 
 
INTRODUCTION 
 
 Glycan expression in the tissue layers has been shown to play an important structural role and 
also mediate different cellular events like cell-cell or cell-matrix interaction. There are also known 
many soluble glycoproteins with dynamic functions as enzymes; hormones; cytokines; etc. 
 Alteration of glycan moiety of glycoproteins and glycoconjugates  in human embrios and 
fetuses have serious medical consequences and are now recognized to be the cause of a group of 
inherited disorders named congenital disorders of glycosylation CDG’s (1;2;3;6). 
 Altered glycosylation was demonstrated to be a part of genetically determined phenomena; 
throughout the entire organism in mouse prenatal tissues too (8). Compositional changes in canine 
fetal tissues during gestation have not been characterized.  
 The aim of the present approach was to compare the glycosylation extent of soluble proteins 
from different canine fetal organs in order to correlate it with organs functin in the fetuses. 
 
MATERIAL AND METHODS 
 
 Animal samples – canine fetuses were obtained from  five bitches from public a animal shelter 
after hysterectomy. The stage of pregnancy was approximated by the fetuses development at about 50-
55 days. It is important to be stressed out that street dogs represent a real problem in large cities of 
Romania and there is a great problem to stop their reproduction. There were taken two fetuses from 
each female; stored at -200C. 
 Total proteins extracts from lungs; hearts; livers; kidneys; and spleen harvested from all 
fetuses were obtained by phosphate buffer saline 0.1 M; pH 7.2; at a 1:5  W(g) /V(mL) ratio. The 
homogenates were incubated at 40C for 3 hours; centrifuged at 12000 rpm for 30 minutes. Protein 
concentration was estimated in the supernatants by Coomassie Plus-Bradford Assay TM kit; and the 
carbohydrate content of the extracted proteins was quantified by Glycoprotein Carbohydrate 
Estimation Kit from Pierce. 
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 Protein electrophoresis was performed in agarose gels using  SEBI DVSE Electrophoresis 
Line. Glycoprotein staining was done by periodic acid Schiff technique. Electrophoregrams were 
evaluated by densitometry. 
 
RESULTS AND DISCUSSION 
 
 The obtained results have shown that the the highest carbohydrate content of the soluble 
extracted proteins (18.9%) was found in kidneys (fig.1); followed by that in lungs (11.4%) and spleen 
(8.81%). Heart and liver extracts presented a lower carbohydrate content of soluble glycoproteins; 
6.47% and 7.1% respectively. These results are in accordance with other studies on dogs fetal organs 
and also emphasizes that glycosylation may play important functional roles in those organs.. Latimer 
(2005) reported that there are organs that increase less in total weight during fetal  life than total body 
weight; among these heart and liver; but others like kidneys; spleen and lungs have their maximum 
percentage at birth; increasing more than body weight (4).  Similar differences among fetal organs 
weights werealso reported in swine fetuses (9).  
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Fig.1. Carbohydrate content of soluble glycoproteins extracted from fetuses organs; presented as the average of 
experimentally determined values. 
 
There are only few available data about biochemical composition of fetal organs. McPherson 
at al (2004) reported the protein content  (expressed as % of the DM) for pigs fetal tissues: 70.38% for 
lungs; 72.98% for kidneys; 76.895 for heart and 58.38% for liver.  More informations were reported 
about lungs surfactant fluid; that contains a large number of glycoproteins and reflects the lungs 
maturation (7). The electrophoretic patterns of lungs proteins extracts presented the greatest number of 
fractions (fig.2). The most homogenous electrophoretic profile of glycoproteins was presented by 
spleen extracts. The electrophoretic glycoprotein pattern  reflects functional differentiation of fetal 
organs.  Key molecules involved in morphogenesis; like growth factors; extracellular matrix proteins; 
molecules involved in apoptosis and cell proliferation should similar or the same  in different fetal 
tissues.  This hypothesis is sustained by the presence in all electrophoresis migration patterns of a 
major fraction (more than 50% in all integrated electrophoregrams) in the area of β-globulins. 
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Fig. 2. The densitometric integration of electrophoregrams  stained for glycoproteins 
 
 The major limitation of our study was that all the fetuses were considered normal and healthy ; 
as well as their genitors.  There were not identified significant differences among the determined 
concentrations of proteins and carbohydrate content of glycoproteins in individual fetuses organs.  
 
CONCLUSIONS 
 
 Glycosylation extent of soluble proteins is in accordance with their physiological functions of 
fetal organs. Among studied organs; the highest carbohydrate content was found in kidney extracts;  
with dynamic roles; those organs being completely functional at the estimated fetuses age; and in 
lungs; where the surfactant liquid contains a large number of proteins and other glycoconjugates which 
play probably a protective role. It is important to be pointed out that there are glycoproteins fractions 
presented in all extracted proteins that probably come from the fetal blood and play a similar role in 
fetal life. Further studies should correlate the glycoprotein extent of proteins in fetal organs with the 
health of those fetuses or other congenital glycosylation disorders still unstudied in puppies. 
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